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( 57 ) ABSTRACT 
A split ring includes a split ring body , the body having a first 
end and a second end ; a first fastener hole defined by the first 
end of the split ring ; a second fastener hole defined by the 
second end of the split ring ; a gap defined by the first and 
second ends approaching each other wherein the first fas 
tener hole and the second fastener hole are aligned to permit 
a fastener to extend through the first fastener hole , across the 
gap and through the second fastener hole ; and a protrusion 
extending beyond the body of the split ring , the protrusion 
being located on the body opposite the gap . A method of 
forming a split ring includes : forming a split ring body ; 
fixing onto the body a projection that projects above the 
body ; and installing a closing mechanism into the split ring 
in order to allow the split ring to tighten over an object . 

18 Claims , 9 Drawing Sheets 
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SPLIT RING ATTACHING AND 
RESTRAINING DEVICE AND METHOD 

extending beyond the body of the split ring , the protrusion 
being located on the body opposite the gap . 

TECHNICAL FIELD BRIEF DESCRIPTION OF THE DRAWINGS 
5 

The present disclosure relates generally to a device and FIG . 1 is a perspective view illustrating a nozzle attached 
method for attaching and restraining a tube or pipe to a wall . to a heat exchanger using a split ring in accordance with the 
More particularly , the present disclosure relates to a method present disclosure . 
and apparatus for restraining a nozzle installed in the wall of FIG . 2 is a perspective view illustrating a nozzle attached 
a heat exchanger . 10 to a heat exchanger where the split ring is not yet fully in 

place . 
BACKGROUND FIG . 3 is a partial , cross - sectional view showing a fastener 

being installed in the split ring . 
Plate heat exchangers often use nozzles that are attached FIG . 4 is a partial , cross - sectional view showing the 

to a head or follower sometimes referred to as slabs ( or fixed 15 fastener installed in the split ring in accordance with an 
and moveable plates ) . It is often desirable to attach the embodiment of the present disclosure . 
nozzles to the slabs so that they may resist movement with FIG . 5 is a partial , perspective view illustrating a mecha 
respect to the slabs in several directions . For example , it may n ism for spreading and closing the ends of the split ring in 
be undesirable to have the nozzle move axially with respect accordance with the present disclosure . 
to the nozzle through the slab . It may also undesirable to 20 FIG . 6 is a perspective view of a split ring illustrating a 
have the nozzle move with respect to the slab in a rotational method of restraining the fastener in accordance with the 
direction about the axis of the nozzle . Further , it may be present disclosure . 
desirable to have the nozzle secured the slab in such a way FIG . 7 is a partial , perspective view of a split ring 
as the nozzle resists a moment put on the nozzle in a illustrating a method of restraining the fastener in accor 
direction parallel to the surface of the slab . 25 dance with an embodiment of the present disclosure . 

In some designs , the nozzles are attached to the slabs by FIG . 8 is a partial , perspective , exploded view of a nozzle 
welding . While welding may work well in resisting axial being attached to a heat exchanger in accordance with 
movement , rotation and moments , welding can be expensive another embodiment of the present disclosure . 
and suffers other drawbacks . FIG . 9 is a perspective view of a split ring in accordance 

Accordingly , it is desirable to provide a method and 30 with another embodiment of the present disclosure . 
apparatus that allows a nozzle installed in the slab of a heat 
exchanger to resist axial movement , rotational movement DETAILED DESCRIPTION 
and a moment in a direction parallel to the surface of the slab 
without having the drawbacks of welding . Various embodiments will now be described with refer 

35 ence to the drawing figures , in which like reference numerals 
SUMMARY refer to like parts throughout . An embodiment in accordance 

with the present disclosure provides a system and method 
The present disclosure describes a method and apparatus for attaching and restraining a nozzle in a plate heat 

that allows a nozzle installed in the slab of a heat exchanger exchanger . 
to resist axial movement rotational movement and a moment 40 An embodiment of the described apparatus is illustrated in 
in a direction parallel to the surface of the slab without FIG . 1 . FIG . 1 illustrates a portion of a heat exchanger 20 
having the drawbacks of welding . having a nozzle 22 attached to a plate 24 . The nozzle 22 is 

The present disclosure also describes a split ring . The split restrained in the plate 24 via a split ring 26 . An extension 28 
ring includes : a split ring body , the body having a first end is attached to the split ring 26 . The extension 28 fits into a 
and a second end ; a first fastener hole defined by the first end 45 reception hole 30 in the plate 24 . The fact that the extension 
of the split ring ; a second fastener hole defined by the second 28 fits into the reception hole 30 prevents the split ring 26 
end of the split ring ; a gap defined by the first and second from rotating about the nozzle 22 . In some embodiments , 
ends approaching each other where the first fastener hole and as shown in FIG . 1 , the extension 28 has a first end 32 
and the second fastener hole are aligned to permit a fastener which is placed into the hole 30 and a second end 34 which 
to extend through the first fastener hole , across the gap and 50 extends above the body of the split ring 26 . The split ring 26 
through the second fastener hole ; and a protrusion extending has a split 36 . As a result of the split 36 , the split ring 26 has 
beyond the body of the split ring , the protrusion being a first end 38 end a second end 40 . 
located on the body opposite the gap . A fastener head hole 42 is located on the second end 40 

The present disclosure also describes a method of forming of the split ring 26 . The fastener head hole is sized and 
a split ring . The method may include : forming a split ring 55 dimensioned to allow the fastener 44 to fit through the 
body ; fixing on the body a projection that projects above the fastener head hole 42 and stop the fastener head 46 from 
body ; and installing a closing mechanism into the split ring entering the fastener hole 54 best shown in FIG . 3 . In the 
in order to allow the split ring to tighten over an object . embodiment shown in FIG . 1 , the fastener head hole 42 is 

The present disclosure also describes a split ring . The split located on the outer surface 43 of the split ring 26 . The inner 
ring may include : a split ring body , the body having a first 60 surface 45 of the split ring 26 is pressed against the nozzle 
end and a second end ; a first fastener hole defined by the first 22 . 
end of the split ring ; a second fastener hole defined by the The fastener head 46 is equipped with fastener attaching 
second end of the split ring ; a gap defined by the first and structure 48 . In the embodiment shown , the fastener attach 
second ends approaching each other wherein the first fas - ing structure 48 is a hex hole but other attaching structure 48 
tener hole and the second fastener hole are aligned to permit 65 may be used such as a flat slot for coupling with a standard 
a fastener to extend through the first fastener hole , across the screwdriver , a cross slot for coupling with a Phillips screw 
gap and through the second fastener hole ; and a protrusion driver , flats located on the outer circumference of the fas 

velding 
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tener head , or any other suitable fastening structure . The are in accordance with the claims . Other embodiments not 
fastening attaching structure 48 may be used to allow a tool , specifically described herein my fall within the claims 
such as a screwdriver , wrench , Allen wrench , or any other attached hereto . 
tool used for turning a fastener to attach to the fastener 44 As shown in FIG . 3 the fastener head hole 42 , the shaft 54 
to turn the fastener 44 . 5 of the fastener hole , and the fastener nut hole 52 are 

In some embodiments , turning the fastener 44 one way dimensioned to be larger than the fastener head 46 , the 
will cause the first end 38 of the split ring 26 to move toward fastener 44 , and the fastener nut 50 . By oversizing the holes 
the second end 40 of the split ring 36 . In some embodiments , 42 , 52 , and 54 the fastener 44 may be placed into the split 

ring 26 either via the fastener head hole 42 or the fastener nut turning the fastener 44 in the opposite direction will cause 10 hole 52 . the first end 38 of the split ring 26 to move away from the 
second end of the split ring 26 . The fastener 44 may be The fastener 44 can be placed at a slight angle with 

respect to the fastener head hole 42 , the fastener nut hole 52 equipped with a fastener nut 50 . The fastener 44 may and the shaft of the fastener hole 54 as shown in FIG . 3 . threadably engage the fastener nut 50 in order to move the Allowing the fastener 44 to be placed at an angle allows the 
first end 38 of the ring 26 toward or away from the second 15 fastener 44 to more easily be installed into the shaft 54 in end 40 of the split ring 26 . view of the split ring 26 geometry . In some embodiments , 

In the embodiment shown in FIG . 1 and described herein , the angle is about 5 degrees . In other embodiments the angle 
the split ring 20 helps in restraining the nozzle 22 in the plate may be between 3 and 20 degrees . 
24 in such a manner that the nozzle 22 will resist a moment The fastener nut 50 can then be attached onto the fastener 
that may be substantially parallel with the outer surface of 20 44 . As the fastener nut 50 is attached and screws onto the 
the plate 24 as illustrated by arrow A . Arrow A is not meant fastener 44 , the clamping surface 58 of the fastener head 46 
to be an exhaustive representation of all the moments that will start to press against the clamping surface 60 of the 
may be exerted on the nozzle but merely an example fastener head hole 42 as shown in FIG . 4 . Further , the 
moment . Furthermore , the nozzle 22 is mounted to the plate clamping surface 64 of the nut 50 will start to press against 
24 in a way as to resist axial movement in only one axial 25 the clamping surface 68 the fastener nut hole 52 . 
direction represented by the upward pointing arrowhead of As the nut 50 continues to travel axially along the fastener 
arrow B . The resistance to this unidirectional axial move - 44 , the fastener 44 will straighten in the shaft 50 of the 
ment is provided by a flange 82 associated with the nozzle fastener hole 54 as shown in FIG . 4 . Continued tightening 
22 shown in FIG . 8 and discussed below . Resistance to axial will result in the first end 38 of the split ring 26 to move 
movement in the opposite direction is represented by the 30 toward the second end 40 of the split ring 26 as illustrated 

by arrow D in FIG . 4 . The clamping surface 60 of the downward pointing arrowhead of arrow B is provided by the fastener head 54 urges against the clamping surface 58 of the split ring 26 . Furthermore , it will be appreciated by one of fastener head hole 42 . Further , the clamping surface 64 of ordinary skill in the art after reviewing this disclosure , that the nut 50 urges against the clamping surface 68 of the the extension 28 helps the nozzle 22 to resist rotation about 35 ul 35 fastener nut hole 52 . 
the axis of the nozzle 22 as illustrated by arrows C . As a In some instances , it may be desirable to move the first 
result , the fastening or securing system described herein end 38 of the split rino 26 away from the second end 40 of 
allows the nozzle 22 to be firmly attached to the plate 24 . the split ring 26 prior to installation to promote easy assem 

FIG . 2 illustrates the split ring 26 mounted to the nozzle bly of the split ring 26 onto the nozzle 22 as illustrated by 
22 . The split ring 26 is spaced away from the plate 24 in 40 arrow E . This may be accomplished by moving the fastener 
order to better show how the first end 32 of the extension fits 44 with respect to the fastener nut 50 . 
in the reception hole 30 in the plate 24 . It should be After the fastener 44 is sufficiently moved with respect to 
understood that a small circular portion of the much larger the fastener nut 44 , the spreading surface 66 of the nut 50 
plate 24 is shown and that the portion of the plate 24 should will urge against the spreading surface 70 of the fastener nut 
not be mistaken for a flange . 45 hole 52 . The spreading surface 56 of the fastener head 46 

In some embodiments using split rings 26 , the split ring will urge against the spreader surface 62 of the fastener head 
26 is placed against the plate 24 in order to allow the first end hole 42 . This will result in the first end 38 of the split ring 
32 to fit within the reception hole 30 in the plate 24 . 26 moving away from the second end 40 of the split ring 26 . 

It will be appreciated that the first end 32 of the extension In other embodiments , as illustrated by FIG . 5 , a spread 
28 extending into the reception hole 30 will prevent the split 50 ing ring 72 may be inserted into a spreading ring slot 74 in 
ring 26 from rotating about the axis of nozzle 22 . It will be both of the fastener head hole 42 and the fastener nut hole 
further appreciated that the split ring 26 may be symmetrical 52 . 
so that if the split ring 26 is put on the nozzle 22 backwards , In the embodiment illustrated in FIG . 5 , the first end 38 of 
the second end 34 of the extension 28 will extend into the the split ring 26 and the second end 40 of the split ring 26 
reception hole 30 and prevent rotation of the split ring 26 55 can be either clamped together shown by arrow D or spread 
about the axis of the nozzle 22 and function just as the first apart as shown by arrow E thus widening or making smaller 
end 32 . It will be understood by those with skill in the art the gap 36 in a manner similar to that discussed above with 
that once the split ring 26 is installed with the extension 28 respect to FIG . 4 . The fastener head 46 will urge against 
located in the reception hole 30 , the split ring 30 will be spreading surface 62 on the spreading ring 72 located in the 
immoveable with respect to the nozzle 22 . Therefore , pre - 60 fastener head hole 42 . The nut 50 will urge against the 
venting rotation of the split ring 26 prevents rotation of the spreading surface 70 on the spreading ring 72 located in the 
nozzle 22 . nut hole 52 . 

Various embodiments allow for the fastener 44 to fit FIGS . 6 and 7 illustrate yet another embodiment where 
within the split ring 26 in various ways . Various example the fastener 44 is enclosed by the first end 38 of the split ring 
embodiments will be discussed with respect to FIGS . 3 - 7 . It 65 26 and the second end 40 of the split ring 26 , the fastener 44 
will be understood that the example embodiments described and nut 50 slide sideways into the fastener head hole 42 , 
herein are not an exhaustive listing of all embodiments that shaft 54 of the fastener nut hole 52 , and the fastener slot 76 . 
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The openings for the fastener head hole 42 , fastener nut hole a first fastener hole defined by the first end of the split 
52 , and fastener slot 76 are selected to be in the inner surface ring ; 
45 of the split ring 26 in order to help the fastener 44 stay a second fastener hole defined by the second end of the 
in place when the split ring 26 is located on a nozzle 22 not split ring ; 
shown in FIG . 6 or 7 . a gap defined by the first and second ends approaching 

In the embodiment shown in FIGS . 6 and 7 , the first end each other wherein the first fastener hole and the 38 of the split ring 26 and the second end 40 of the split ring second fastener hole are aligned to permit a fastener to 
26 can be moved closer together or spread further apart . extend through the first fastener hole , across the gap Similar to the embodiment shown in FIGS . 3 and 4 , by and through the second fastener hole ; turning the fastener 44 with respect to the fastener nut 50 , the 10 a protrusion extending beyond the body of the split ring , spreading surface 56 of the fastener head 46 can urge against the protrusion being located on the body opposite the the spreading surface 62 of the fastener head hole 42 and the gap ; and spreading surface 66 of the nut 50 can urge against the 
spreading surface 70 of the fastener nut hole 52 in order to a first recess located in the first fastener hole and a second 
spread the first end 38 of the split ring 26 away from the 15 recess located in the second fastener hole and the 
second end 40 of the split ring 26 . recesses are configured to allow an insert to be placed 

Similarly , by turning the fastener 44 the other way , the into each recess . 
clamping surface 64 of the nut 50 urges against the clamping 2 . The split ring of claim 1 , wherein the protrusion 
surface 68 of the fastener nut hole 52 and the clamping extends axially beyond the body of the split ring . 
surface 58 of the fastener head 64 urges against the clamping 20 3 . The split ring of claim 2 , wherein the protrusion 
surface 60 of the fastener nut hole 42 to urge the first end 38 extends axially , in opposing directions beyond the body of 
of the split ring 26 toward the second end 40 of the split ring the split ring . 
26 . 4 . The split ring of claim 1 , wherein the protrusion is 

In the embodiment shown in FIGS . 6 and 7 , the visual integral with the body . 
hole 78 and hole 80 may allow a user to see the fastener head 25 5 . The split ring of claim 1 , further comprising clamping 
46 and nut 50 when the split ring 26 is located on a nozzle and spreading surfaces on the first end and clamping and 
22 . In some embodiments , the openings 78 and 80 aid in spreading surfaces on the second end located to allow a 
investment cast manufacture . Access to the fastener 46 is fastener to urge the split ring closed when the fastener is provided in the shaft opening 42 shown in FIG . 6 . turned to bear on the clamping surfaces and open the split FIG . 8 illustrates an embodiment having a raised rib 84 30 ring when the fastener is turned to bear on the spreading that is located on the nozzle 22 . A flange 82 is not limited to surfaces . the embodiment shown in FIG . 8 , but may be used in many 6 . The split ring of claim 1 , further comprising a fastener embodiments including the example embodiments described 
herein . access groove defined by the first and second ends to allow 

A trench 86 in the plate 24 is formed so that when the 35 ! he 35 a fastener to slide into the first and second fastener holes . 
nozzle 22 is installed into the plate 24 the raised rib 84 fits . . 7 . The split ring of claim 6 , wherein the access groove is 
into the trench 86 . The trench 86 may be generally rectan in an inside surface of the split ring . 
gular in section as illustrated in FIG . 9 , conforming to the 8 . The split ring of claim 1 , further comprising a nozzle 
section of the raised rib 84 as illustrated in FIG . 8 or other over which the split ring is fitted and a flange located on an 
suitable section . As shown in FIG . 9 , a trench 86 may be 40 end of the nozzle . 
located in the split ring 26 with any of the above mentioned 9 . The split ring of claim 8 , further comprising a heat 
sections . The split ring 26 may then be fitted over the nozzle exchanger attached to the nozzle and the split ring secures 
22 on a side of the plate 24 opposite the flange 82 . Alter - the nozzle to the heat exchanger . 
natively , the raised rib 84 may be sized such that it is equal 10 . A split ring comprising : 
to or shorter than the thickness of the slab 24 , thus avoiding 45 a split ring body , the body having a first end and a second 
the need for a trench in the split ring 26 . end ; 

The combination of the flange 82 , the raised rib 84 a first fastener hole defined by the first end of the split 
residing within the trench 86 , the shaft of the nozzle 22 , and ring ; 
the split ring as shown in FIG . 9 being fit over the nozzle 22 a second fastener hole defined by the second end of the 
on the side of the plate 24 opposite of the flange 82 results 50 split ring ; 
in the nozzle 22 resisting the forces illustrated by arrows A , a gap defined by the first and second ends approaching 
B and C described above with respect to FIG . 1 . each other where in the first fastener hole and the 

The many features and advantages of the invention are second fastener hole are aligned to permit a fastener to 
apparent from the detailed specification , and thus , it is extend through the first fastener hole , across the gap 
intended by the appended claims to cover all such features 55 and through the second fastener hole ; 
and advantages of the invention which fall within the true a protrusion extending beyond the body of the split ring , 
spirit and scope of the invention . Further , since numerous the protrusion located on the body opposite the gap , 
modifications and variations will readily occur to those wherein the protrusion is integral with the body ; and 
skilled in the art , it is not desired to limit the invention to the a plurality of clamping surfaces defined in each of the first 
exact construction and operation illustrated and described , 60 and second ends and a plurality of spreading surfaces 
and accordingly , all suitable modifications and equivalents defined by the fastener and a fastener nut when the 
may be resorted to , falling within the scope of the invention . fastener and the fastener nut are inserted into the gap 

and the clamping surfaces are configured to allow the 
What is claimed is : fastener when turned in a clamping direction to bear on 
1 . A split ring comprising : the clamping surfaces to clamp the first and second 
a split ring body , the body having a first end and a second ends together and the spreading surfaces on the fastener 

end ; and the fastener nut are configured to allow the fastener , 

65 
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when turned in a spreading direction , to bear against the 
spreading surfaces to spread the first and second ends 
of the split ring . 

11 . The split ring of claim 10 , wherein the protrusion 
extends axially beyond the body of the split ring . 

12 . The split ring of claim 11 , wherein the protrusion 
extends axially , in opposing directions beyond the body of 
the split ring . 

13 . The split ring of claim 10 , wherein the protrusion is 
integral with the body . 10 

14 . The split ring of claim 10 , further comprising clamp 
ing and spreading surfaces on the first end and clamping and 
spreading surfaces on the second end located to allow a 
fastener to urge the split ring closed when the fastener is 
turned to bear on the clamping surfaces and open the split 15 
ring when the fastener is turned to bear on the spreading 
surfaces . 

15 . The split ring of claim 10 , further comprising a 
fastener access groove defined by the first and second ends 
to allow a fastener to slide into the first and second fastener 20 
holes . 

16 . The split ring of claim 15 , wherein the access groove 
is in an inside surface of the split ring . 

17 . The split ring of claim 10 , further comprising a nozzle 
over which the split ring is fitted and a flange located on an 25 
end of the nozzle . 

18 . The split ring of claim 17 , further comprising a heat 
exchanger attached to the nozzle and the split ring secures 
the nozzle to the heat exchanger . 

30 


